SjAPI-2 is the first member of a new neurotoxin family with Ascaris-type fold and KCNQ1 inhibitory activity.
Peptides with Ascaris-type fold are a new kind of toxins founded from venomous animals recently. Functionally, these unique toxin peptides had been identified as potent protease inhibitors, which was similar to other known Ascaris-type peptides from non-venomous animals. Whether Ascaris-type peptides from venom animals have neurotoxin activities remains unclear. Here, a scorpion toxin SjAPI-2 with Ascaris-type fold was characterized to have a neurotoxin activity, which can selectively inhibit KCNQ1 potassium channel. SjAPI-2 had 62 amino acid residues, including 10 cysteine residues. Charged residue analyses showed that two acidic residues of SjAPI-2 were regionally distributed, and 10 basic residues were distributed widely throughout the whole peptide, which was similar to classical potassium channel toxins. Pharmacological studies confirmed that SjAPI-2 was a selective KCNQ1 potassium channel inhibitor with weak effects on other potassium channels, such as Kv1.1, Kv1.2, Kv1.3, SKCa2, SKCa3, and IKCa channels. Concentration-dependent studies showed that SjAPI-2 inhibited the KCNQ1 potassium channel with an IC50 of 771.5±169.9 nM. To the best of our knowledge, SjAPI-2 is the first neurotoxin with a unique Ascaris-type fold, providing novel insights into the divergent evolution of neurotoxins from venomous animals.